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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent speed change shock and lowering of 
durability of a clutch by detecting the cooling water temperature of an internal 
combustion engine, computing the heating value of a fluid coupling and a friction 
connecting element and estimating the temperature of the friction connecting 
element from the result. 

SOLUTION: Parameters of rotating speed of an engine E, cooling water temperature 
and the like are read, and at the time of starting the engine E, the cooling water 
temperature is made the preceding value of clutch temperature. The heating value 
by a torque converter 2, the heating value by hydraulic clutches C1-4R, the heating 
value by gear agitation, the heating value by a radiator 20 and the radiation quantity 
by the atmosphere are then computed, and the computed value are totaled and 
added to the preceding value of clutch temperature to compute the present value 
of clutch temperature. The value computed this time for the next computation is 
substituted for the preceding value and stored in an RAM 32 when the engine is 
stopped. With this constitution, the temperature of a hydraulic clutch can be 
estimated with accuracy, and speed change shock and lowering of durability of the 
clutch can be prevented by appropriate hydraulic control while being simplified in 
constitution. 
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8t5rr*J:5K:L;fc. 
[0047] MKKIJ, l#ra^/£t)©. 

J: >7»f (^iifflgS*) «C«fc.5 

ne>©^ntffitcs-3i,>rATFSSTATF ^Ji^-rej: 

^cco?c„ «tD «Mte«i^©^iP*S«:± 

FaKTATF(n) (n : B#SiJ. JU*«KCttH2 7 0- • ? 
+ - KC^3ti-5^od/-7A©|itJp^J) -^n 

* * 7 s. T cl (No) 4 JSJett S «k 5 (C U tc. 
[0 048] ±IB-C. A^CC «fc -5JS^«^*P^|S]©fit'r 
*4C4*i&Jl©li4l/. 7yi-*t©iBiraic 
J: D Jn^Ji l» L/J*4P©M*|Sl©ffl%K •) n 2> C t if 6tK 
«KJ:-o-CiEft©tt (#S^fS]«iE. P5S^f6]«^) i 

fa. s*©«^c«tin^(S]©*©fii-c*sc<i:^p, 

[0 049]«T, I27B- • =F + - h^#ft§L--Clft 
BJ-T-S. in). 0S©7O^7A», 1# (sec ) CTiCC 

[0050] $tT. s i o -cmmmmN e . ^ip*s 

Tw &£©^y-#£^#j£#. S12fC^T-TO 

*6tt«w»53&40»fr -s . * b t s i 2 -cws 3 n * t % 

its 1 4tcit#. tiK^±«:J:o-r^*i]7KSTw <t A T 
FSSTATF . Si*WKB5'7 ^^©ATFfiBETAT 
F , «fc 0 *i*^{c « ^ ^ „ Tel (No)<t *s« tip) D 

w & f ~> -j ^iaa© fr affi t ci (no) (n-D t ? h „ 

[005 1 ]^. ia2(cH^-r4^n^^Att«Mte» 

A3, S 1 2-CSS$txfc4fr. mmip<Dm&-ci>7-j* 
SSTcl (No)©mjlHlfii*^j:l^-^ic«. ®fittffi?rS5£ 

[0 0 5 2] iKC=.rS 1 6CCil^|JgBLfch;U^3> 
^- ^ (C J: 5MfA T tr?r5ttdi) So 

[00 5 3] -tt«e. U&T (KD tc*4MSm Cff] 
©!($m©fig£AT CKD ^W±»S«S©{C»-i-4(ft 
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9&< 0iCifi^5^/c<b^(Z)AQ/mATr#x.6n, it 

[0 0 5 4] F;^3>^-^0SiltcMLttt, h 
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trt* J: f5 JU*WOCtt % « 1 fcSVT «fc 5 
[0 05 6] 
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A T tr = C 1 - ?7 ) x z CN e /1000) 2 g x N IN C J /sec) 



CCTs t? : WU3>SWk NIN: AA0K (rad/sec) 
rCNe/1000)*g : iH^SniMXh*? 



[0 05 7]^ »1 -CNIN (A*@IE) teHufELfch * [0 05 8] B27P- - ?t-Fm^Wl^S 



L/ctRMiaiBttNeSf^lUTfe^O . t 

«M4 (WBSL/c WhJ^3>;^^BW©!a$j 20 
fflSTS) A*EWEaSi««9Bff«:, AW* 

e tC|£DT»r £ &<£ 5 ^CiF^v 9 ^b Utfc^t 
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1 8«c^"Cttff^^9^CnCc<feS«»«: (fflflSMt 
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» ^ Affl*li]$siSK£>^ (tBHBIK) £ 9 * v h 
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[0.0 6 2 ] WtC* (NIN-NOUD-^AW^^ hO^SS 

*«©»»rttiBBS{b**iabrtt3cc^'rj:5 
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[*fc3] 

ATcl(No)=Ax(N e/1000) (J /sec) 
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r*at>s. ft, cnecoiiT«*aiHA*s5fetc»iBi/yt 

*5fKI¥8 - 1 2 1 5 8 3#tC&Ll>. 
[0 0 6 5] B3tt*0^7 9^CtJ:£^S&£ATcl(N 

ttTttw**^ **rs i o o-raw?shT^i^^ 

5*>WKU 53esn*i*BS 1 o 2«:jt^sa^ 

40 *br#JE3*itei*ttS 1 0 4«:Ji^ia5%C!>*n< * 

[0 0 6 6] SI^<DiP<> «K«tt*9»*CifcSIJ^ 
CcgtHT-2>o i¥U<«, 1jK»6 2X(C7 9^2/7 ht 

Mm?? ?9-C 3(D|S»JIATcl(3)Cn), 351^64 31 
tcr hT^>i^Ofil^:4ii- V^-Xffl^^ ^ 

^C4R©j«ft«ATcl(4)Cn)4-rs. ft, lilffl^5 

50 cia)Cn)«*iTS a 
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[006 7 ] $7t. *rtllcW->X >? 5 v^igfifc <!:'*> 6 > 
mmZtiZ?? -y =Nfcf&$5A4>A 2. A3. A4ig& 

h 1 1 it «t -o -c < mm-r h c t &~c # ■*>. 

[0 06 8] ffefr. 03©S1O2T72. f2S£ 
rBfct,><b«K£*-i£<!:£BS 1 0 6 «Cj|S*. ffeS&fiA 
Tcl(No)(n) B^tfitS. Ctltt. W^f-T 

sb4>&<. -€-inc*Hyrr » ^7 Mcteo-cB-tft 

#BSSfcfc«?>. -3* «3 * 9 » «fc D ffittBKtt 

<«c&«»&-c«>«. tot, 7^->7F»©A, 

[oo69]S5, s i oomr3esn*i**>jM!ui* 

[0 07 0]@27n--ft-Kcl5i 1 il,>tS 20 
2 0 Kji^Simc<i:S^^tl:ATst?rSL(±l-rS. 

[0 07 1] C©Simc c t?.^*ATst« > =F-HC<fc 
•JATFaWtttSfl*. BPfc. aB¥SKtCj:&9MMr? 

ATra=C x(Tw-Tcl(No) (D -„) 



[007 2] 
[ft4] 
ATst=BxV» 



C J /seel 



B :fllft CN) . V :«£ (m/sec) 

[0 07 3] BP*>> £««$r-*rt«CttATF#S|B'B3 
=^+14. 7r-ft;l'K'^>*'tl5. 

ns#, cn6©iHifEjiSNc tt*i£v«:jtei-f sfc 

cct, fflR B urate j:9jftS3JW>&4lT***. 

[0 074] yu»-CS2 2ftjiA-C5^x-*CC<fc5|fc 

[0 07 5] EltcMl/tiiiriEl/fcJ^K. 7^x-$ 
2 0 {C*»l»r B A T F &8M?^*£ ©|R|-CjR&ifcWf 
*>*is. -ect\ ATFSS6C3sf-r*5yx-d?-C©^ 
M« (ft**) AT rati, ft 5 © <fc *> KJHBTa. 
[007 6] 
[ft5] 
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CC-C, C : %WL CN • 

[0 07 7]IP%, ^*P7j<STw ilPe.ATFIg. <£ 9 
W*WKBttEi'7 ^frtOATFSS, BP**, Tcl(N 

o)(n-D immnmrn) zmtLtcmicm&cimcx 

i»i**tt (ft**) fsa. tt5{ctoc>r»»c 

b. swwfc#»6ti««tt-eas. 

[0 07 8 ] ^^-CS 2 4 KIAT^Ki^ftilA 



30 
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* [0 0 7 9] *f\BATF£te*p-T*J:5KflUrr-5C 

»a<. mm&±{s-ci&z.2>. -e-©*suc<t:*#4p (ft 

Ml) BHi£, BP5*a«:JtW4 4#K:. giHiSg 
-C-C-C. *fUt<fc£ft&SATtaB. ft6©<k 
[0 08 0] 
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ATta=Dx(Tair-Tcl(No)i.-i>) XV 
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D : CN/"0 . Tair : CO 



[0 08 1 ] BP%. #fi^Fffl^/c»3©ATFiaSTATF 
. j:9JW*WKH*E*5»*rt«DATF«a. BP 
Tcl(No)©^t*B. :*»STair tATFMT 
ATF > «fc 0 JWfcetyc BttBE i>7? ?rt©ATF S®©fg 
@ffi. IPfc. Tcl(No)(n-l) t<DWitim? 

nsci^e,, ft6©in<gm-r£<fc5K:i<fc. $/cd 

[008 2 ]§27P--?t- HCteliTB^TS 
2 6fC^r±fE©£p<l?Hil^diISr£ftU 

ias©mriHiffiT ci (no) (n-D k. mw l . * 5 » ^sa© 
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[0083] yc^-c. s 2 8 tern*-* %M»amic*tm 

gLfflL-/c:ffiTcl(No)(n) trftilllfflTcl (No)(n-l) 
igrBS 2 8fl$M^n/c»JRAM3 2©a", p 
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** rgs i <d^s#w^Sj k, s i 8fc<fco*s i o o 

A>6S10 6*i rs&2 ©f£$.«l?tf}^©J K. S 2 0** 
r*3©|6*l«*ttl*Rj tc. S2 2*5 r#4©ftfflUi 

jia-fe>t^s3*5 rmtaisuaui&sti k. sio id 

2, S 1 0 4*s rKXflMfQI^lRJ «e. H(BKlff-fe> 

its 6*5 rwmaisauctiktii^Sj *5S-fe>-9-s2 

[0 0 8 5] C©f«©Jt5JBtt±IB©*P< i^lfcCi 
*>6. ttS-te^-tf-^ffl^&tii^ . (JS 

•ess. *?t. is^st uxkffim-e&z. 20 

[00 8 6 ] ft. C©HJ6©^S8CCtel>r»ia2©S 1 
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!^-i*L4>iiWCtttt<. ■€•©— SP. m«S16teJ:y T 
S 1 8 (C^-rffi©^*Sa L-C ttJEf -5 f ^©SSSrfi C 1 , 

£ fefB*80fc©«-e©^l*-C4>S. 2 0 

[0 0 8 7 ] ±iatC*JCiT. S 1 2 -C«l«te8&<!: 2 6 

WrSti-SHteWS 1 4r^iP7jcS^r^5 -j^MSL (©*30 
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t<fc*>6. t8Mf?±S-C©B#ri*»J5eL/-r*J#. SI 2 

f tmms n & £ £«^B$ra* s th§$W5ii>i8-£ 

5?7-; ^ffi* i>r; ^fig (©ByHHB) £ L-T & 

mo. 

[ 0 0 8 8 ] ft. ±e«C*5l»T»«Bitt»JR<E>Wi: L/t 
[008 9] 

[»B©»*] te»-fe>-**ffll.»SC£&< . jBftjltt 

B*©»Kfctti»<ai5£-*-se£*i-c*. <to-c*n 
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[01] c©^Bjcc^s*iifflttffi^«)^)i«i©iae 
[02] 0 1 *«©»fp*w-r > • 7 0- • 

[03 ] 027a- • 3^- h©*7 y^H*tE©#tti 

[l?^©sft?H] 
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ATF*-7 (MbJ^S) 
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